Extrapancreatic effects of sulfonylureas. Potentiation of insulin action through post-binding mechanisms.
Pieces of rat epididymal fat tissue were maintained in a biochemically defined medium for 20 to 44 hours in either the absence or presence of a sulfonylurea at levels known to be effective in humans. Prolonged exposure of adipocytes to sulfonylureas did not influence the number of insulin receptors or their affinity to insulin or the ability of insulin to induce receptor loss (down-regulation). Also, the sulfonylureas did not influence the basal uptake of the D-glucose analogs 2-deoxyglucose and 3-O-methylglucose. However, exposure to these drugs resulted in a potentiation of the stimulatory effects of insulin on hexose transport at submaximal and maximally effective concentrations of insulin. The average potentiation was approximately 30%. In addition, sulfonylureas enhanced stimulation of hexose uptake by the insulin mimickers, hydrogen peroxide and vitamin K5. These oxidants are known to manifest insulin-like actions subsequent to insulin binding. Under conditions in which glucose transport was rate limiting, the conversion of glucose to carbon dioxide and the total lipids mirrored the findings of hexose uptake. However, at a glucose concentration of 50 mM, at which hexose transport is no longer rate limiting, sulfonylureas did not potentiate metabolism in th absence or presence of insulin. These results may help to explain the hypoglycemic action of the drug in view of the recent finding that a postreceptor deficit is present in noninsulin-dependent diabetes mellitus.